TITLE OF THE INVENTION 



AIR-COOLED MOTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an air-cooled motor and, 
more particularly, to an air-cooled motor in which a through 
hole for passing a fluid is provided in a rotary shaft. 

2. Description of the Prior Art 

For driving the main shaft of a processing machine or the 
like, a motor in which a through hole is formed in the rotary 
shaft is widely used (for example, refer to Japanese Patent 
Application Laid-Open No. 10-14 6021) . The motor of this type 
has a hole for passing a liquid or gas, which is formed so as 
to extend through the rotary shaft, and has a supply section 
using a rotary joint at the end of the shaft on the rear side 
of the motor in order to supply the liquid or gas into the through 
hole. 

On the other hand, an air cooling type is often used to 
cool down the motor body. In this case, a structure commonly 
employed is that the exhaust direction of cooling air is set 
to the axial direction of the motor (the direction in which the 
rotary shaft extends) , and the cooling fan is attached to the 
rear side of the motor. Therefore, the cooling air for cooling 
the motor body passes around the supply section in which the 
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rotary joint is provided and reaches the cooling fan. 

Consequently, if suction of outside air happens around 
the supply section, a loss occurs in suction force of the cooling 
fan so that the cooling efficiency of the motor body deteriorates . 
In order to prevent the deterioration, hitherto, a structure 
is generally employed such that the rotary joint is covered with 
a cylindrical member called a distance block and the cooling 
fan is attached to the rear end face of the cylindrical member. 

In the conventional structure, however, since the rotary 
joint is covered with the cylindrical member, the rotary joint 
and its periphery cannot be seen from the outside. Therefore, 
if the rotary joint is broken, it is difficult to find such a 
breakage, and a leaked liquid or gas may be accumulated in the 
cylindrical member. When the cooling fan is attached to the 
motor side face so as not to interfere the rotary joint, the 
cooling air is exhausted in the lateral direction and it causes 
a problem that a machine to which the exhaust air is blown is 
thermally displaced. 

OBJECT AND SUMMARY OF THE INVENTION 

An object of the invention is therefore to provide an 
air-cooled motor which solves the problems of the conventional 
technique and of which supply section (rotary joint ) to a through 
hole and the periphery of the supply section can be visually 
observed so that an abnormal state of the supply section (rotary 
joint) , a liquid leakage, or the like can be found early. 

The invention is applied to an air-cooled motor having: 
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a motor body in which a through hole is formed in a rotary shaft; 
a supply section for supplying a fluid to the through hole; a 
cylindrical member surrounding the supply section; and a cooling 
fan provided on the side opposite the motor body with respect 
to the cylindrical member. 

As an improvement according to the invention, a window 
is provided in the cylindrical member so that the supply section 
can be visually observed. At least a part of the cylindrical 
member may be made of a transparent material so that the supply 
section can be visually observed. Further, a passage for 
distributing cooling air toward the cooling fan may be provided 
in the cylindrical member. 

In the case of making at least a part of the cylindrical 
member of the transparent material, the supply section can be 
visually observed without providing openings in the cylindrical 
member . Thus, the cylindrical member itself can be used as means 
for assuring a passage of cooling air in a manner similar to 
the conventional technique. On the other hand, in the case of 
providing a passage for distributing cooling air toward the 
cooling fan in the cylindrical member, even when an opening is 
formed in the cylindrical member for using it as a "window", 
there is no worry that the air cooling efficiency of the motor 
body deteriorates. Since the number of the openings increases, 
heat dissipation is promoted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross section of main components of an 
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air-cooled motor according to a first embodiment of the 
invention. 

FIG. 2 is a diagram showing the structure of a rear portion 
of an air-cooled motor according to a second embodiment of the 
invention. 

FIG. 3 is a cross section taken along line B-B of FIG. 

2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 is a cross section of main components of an 
air-cooled motor according to a first embodiment of the 
invention. Referring to FIG. 1, reference numeral 1 denotes 
a motor body having a through hole 10 in a rotary shaft. On 
the rear side of the motor body 1, a rotary joint attachment 
housing 2 is provided, and a rotary joint 3 is attached to the 
rotary joint attachment housing 2. The rotary joint 3 
constructs a fluid supply section for supplying a fluid (liquid 
or gas) from a stationary portion side to the through hole 10 
formed in the rotary shaft. A hose (fluid feeding tube) 11 is 
connected to the rotary joint (fluid supply section) 3. Via 
the hose (fluid feeding tube) 11/ fluid is fed to the rotary 
joint (fluid supply section) 3. 

Although not shown, for example, the main shaft of a 
processing machine having a through hole on the same rotary axis 
as the through hole 10 is connected to the front end side of 
the rotary shaft of the motor via a joint, a processing tool 
with a through hole is attached to the front end of the main 
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shaft, and the fluid fed via the rotary joint (fluid supply 
section) 3 into the through hole 10 passes through the through 
hole of the main shaft and the through hole of the processing 
tool and is sprayed to a process region of a workpiece to be 
processed. As it is known, the process region is cooled by the 
fluid, so that overheating is prevented, and also an efficient 
discharge of chips is performed. 

On the other hand, to make heat generated by the motor 
itself escape, in addition to the through hole 10, some cooling 
air passages 13 are provided in proper places in the motor body 
1 and a cooling fan 4 is disposed on the rear side of the rotary 
joint 3. The cooling air passages 13 are open to the outside 
in proper places in the front portion of the motor body 1 in 
order to take in the outside air. 

In order to take the air efficiently by the suction of 
the cooling fan 4, the space around the fluid supply section 
(rotary joint) 3 interposed between the cooling fan 4 and the 
motor body 1 is surrounded by a cylindrical member 20 detachably 
attached to the rear end side of the motor body 1. The 
cylindrical member 20 is also called a. distance block. In the 
embodiment, the cylindrical member (distance block) 20 itself 
provides a cooling air passage extending between the cooling 
fan 4 and the motor body 1 . 

In other words, without providing a portion for assuring 
the cooling air passage in the cylindrical member (distance 
block) 20, the flow from the cooling air passage 13, via the 
space around the fluid supply section (rotary joint) 3 
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surrounded by the cylindrical member 20 , to the cooling fan 4 
is assured by the operation of the cooling fan 4 . 

In addition to assurance of the supply of the fluid to 
the through hole 10 and the air-cooling of the motor as described 
above, in the embodiment, the portion around the rotary joint 
(fluid supply section) 3 can be easily visually observed from 
the outside, by forming a part of the cylindrical member 
(distance block) 20 by a transparent member 21 . The transparent 
member 21 is made of, for example, transparent acrylic resin, 
glass, or the like and forms an observation window having four 
corners a, b, c, and d. 

The transparent member 21 is provided so as to close the 
portion defined by the reference characters a, b, c, and d without 
creating a gap, so that the outside air is not taken in through 
the observation window and the air cooling efficiency does not 
deteriorate. It is preferable to detachably attach the 
transparent member 21 to the cylindrical member (distance block) 
20. 

If breakage of the rotary joint (fluid supply section) 
3, a liquid leakage caused by the breakage, or the like occurs 
by chance, the abnormal state can be easily found because of 
the existence of the observation window using the transparent 
member 21. Since a small amount of leakage occurs in the rotary 
joint 3 at the start of fluid flowing and immediately after the 
stop of the fluid flowing due to the structure of the rotary 
joint 3, a drain (discharge pipe) 12 for discharging the small 
amount of leaked fluid to the outside is attached to the rotary 



6 



joint attachment housing 2. 

When the leaked fluid is accumulated in the cylindrical 
member 20 when a large amount of fluid leaks due to breakage 
of the rotary joint 3, the operator immediately turns off the 
power of the motor, detaches the transparent member 21 and the 
cylindrical member 20 and discharge the accumulated fluid. The 
operator also takes necessary steps such as replacement of the 
broken rotary joint. 

Although the window formed in the cylindrical member is 
closed with the transparent member in the embodiment as 
described above, the whole cylindrical member (distance block) 
20 may be made of a transparent material. Further, the window 
in the cylindrical member may be used as an opening through which 
air can be ventilated. An example of the case of the opening 
will be described as another embodiment (second embodiment ) with 
reference to FIGS. 2 and 3. FIG. 2 is a diagram showing a portion 
around the rear portion of the air-cooled motor according to 
the second embodiment. FIG. 3 is a cross section taken along 
line B-B in the air-cooled motor shown in FIG. 2. Referring 
to the diagrams, the rotary joint attachment housing 2 is 
provided on the rear side of the motor body 1 having the through 
hole 10 in the rotary shaft, and the rotary joint 3 is attached 
to the rotary joint attachment housing 2. Reference numeral 
8 denotes legs of the rotary joint attachment housing 2 and, 
by using the legs 8, the rotary joint attachment housing 2 is 
attached to the rear portion of the motor body 1. Reference 
numeral 6 denotes openings (notches) formed in plural portions 
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in the rotary joint attachment housing 2 and, as described later. 
When a fluid leakage occurs due to breakage or the like of the 
rotary joint 3, the openings 6 provide an escape of a leaked 
fluid. 

In a manner similar to the case of the foregoing embodiment, 
the rotary joint 3 constitutes the fluid supply section for 
supplying a fluid (liquid or gas) from the stationary portion 
side to the through hole 10 formed through the rotary shaft. 
The hose (fluid feeding tube) 11 is connected to the rotary joint 
(fluid supply section) 3, and the fluid is fed into the rotary 
joint (fluid supply section) 3 via the hose (fluid feeding tube) 
11 . In FIG . 2 , the rear end of the rotary shaft having the through 
hole 10 is shown by reference numeral 15. 

Although not shown, the main shaft of a processing machine 
having a through hole which is coaxial with the through hole 
10 is connected via a joint to the front end side of the rotary 
shaft of the motor. A processing tool with a through hole is 
attached to the front end of the main shaft, and the fluid fed 
into the through hole 10 via the rotary joint (fluid supply 
section) 3 passes through the through hole in the main shaft 
and the through hole in the processing tool and is sprayed to 
the process region in the workpiece to be processed. The process 
region is cooled down by the fluid, so that overheating is 
prevented, and also an efficient discharge of chips is 
performed. 

On the other hand, to make heat generated by the motor 
itself escape, other than the through hole 10, some cooling air 
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passages are provided in proper places in the motor body 1 and 
the cooling fan 4 is disposed on the rear side of the rotary 
joint 3. The cooling air passages in the motor body 1 are open 
to the outside in proper places in the front part of the motor 
body 1 to take in the outside air. Since the cooling air passages 
provided in the motor body 1 are similar to those in the foregoing 
embodiment described with reference to FIG. 1, the detailed 
description will not be repeated and the cooling air passages 
are not shown here. 

The space around the fluid supply section (rotary joint) 
3 interposed between the cooling fan 4 and the motor body 1 is 
surrounded by a cylindrical member 30 detachably attached to 
the rear end side of the motor body 1 . The cylindrical member 
30 has, different from the cylindrical member 20 used in the 
foregoing embodiment (FIG. 1), windows 5 opened to the sides 
with respect to the axial direction of the motor (extending 
direction of the rotary shaft) in some places. 

Since air can be ventilated via the windows 5, it is not 
appropriate to use the cylindrical member (distance block) 30 
as the cooling air passage between the cooling fan 4 and the 
motor body 1. In the second embodiment, therefore, cooling air 
passages 41, 42, and 43 are integrally provided on the inside 
of the cylindrical member (distance block) 30 so that they are 
used as a cooling air passage portion. The cooling air passage 
portion for assuring the cooling air passage may be formed by 
a member (pipe) which is different from the cylindrical member 
30. 



9 



In either case, by assuring the cooling air passage, when 
the cooling fan 4 operates, the flow from the cooling air passage 
(not shown) in the motor body 1 via the cooling air passages 
41, 42, and 43 to the cooling fan 4 is created and the air- 
cooling action of the motor is maintained. 

In the second embodiment as well, in addition to assurance 
of both the supply of the fluid to the through hole 10 and the 
air-cooling of the motor, the portion around the rotary joint 
(fluid supply section) 3 can be easily visually observed from 
the outside. 

If breakage of the rotary joint (fluid supply section) 
3, a liquid leakage caused by the breakage, and the like occur 
by chance, the abnormal state can be easily. found because of 
the existence of the window 5. As described above, since a small 
amount of fluid leaks in the rotary joint 3 even in the normal 
state, the drain (discharge pipe) 12 for discharging the leaked 
fluid to the outside is attached to the rotary joint attachment 
housing 2. 

When a large amount of fluid leakage occurs due to breakage 
of the rotary joint 3, as described above, the fluid passes 
through the openings (notches) 6 formed in some places in the 
rotary joint attachment housing 2 and the opened windows 5 
through which air can be ventilated and flows to the outside. 

According to the present invention, in the air-cooled 
motor in which the through hole for passing fluid is formed in 
the rotary shaft, the structure such that the fluid supply 
section (rotary joint) to the through hole and its periphery 
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can be visually observed is provided while assuring the passage 
of the cooling air for air-cooling. It facilitates early 
finding of an abnormal state of the fluid supply section using 
a rotary joint, a fluid leakage, and the like. 
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